Structural aspects of bovine oocyte maturation in vitro.
Bovine cumulus-oocyte complexes (COCs) were collected from 4-8 mm follicles and graded into four categories on their morphological characteristics. These four categories were matured in vitro and processed for transmission electron microscopy at 24 h after the onset of culture. The morphology of the four groups of oocytes was analysed and compared with that of oocytes that had matured in vivo and were collected 20-23 h after the preovulatory luteinizing hormone peak. After in vivo maturation, oocytes formed a homogeneous group with respect to their morphological characteristics. After in vitro maturation, the oocytes formed a heterogeneous group with respect to their morphology between as well as within the four categories of oocytes. Oocytes from the first three categories showed the same morphology after in vitro maturation. The fourth category showed some specific characteristics: 1) vacuolization, 2) flattening of cumulus cells, and 3) almost complete lack of cortical granules in some category 4 oocytes. These characteristics are interpreted as signs of degeneration. Besides these aspects of degeneration, other deviations from normal development were seen: 1) retraction of cumulus cell process endings from the oocyte without the breaking down of these processes, 2) retardation of some aspects of the cytoplasmic maturation, and 3) incomplete cumulus expansion. It is concluded that oocytes capable of development in vitro show a large morphological variability before the onset of culture. In vitro maturation systems can support normal development, but many oocytes show signs of degeneration and deviant development after in vitro maturation.